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(54) DATA RECORDING 
DEVICE FOR AUTOMOBILE 

(57) Abstract: 

PURPOSE: To record data even in case of 
an accident by a driving error by detecting 
a car stoppage time before an engine 
stoppage by combination of at least two of 
a car velocity, an engine rotation number, 
and an ignition switch off, and recording 
and holding driving data before and after 
car stoppage for about three times before 
the engine stoppage. 

CONSTITUTION: For a control unit 20, 
signals from a crank angle sensor 6, an 
accelerate-ion sensor 8 for detecting a 
stepped angle of an acceleration pedal, a 
car velocity sensor 10 to detect a car 
velocity based on an output shaft rotation 
of a transmission 9, and an ignition switch 
1 1 are inputted, and a CPU 21 detects 
these constantly for using them for control, 
and it records the data in a RAM 32. A car 
stoppage is determined when the car 
velocity becomes Okm/h, and after 
recording the data till about lOsec. passes 
after the car stoppage, the data in the RAM 
32 are transferred to an EPROM 23. An 
engine stoppage is determined by the 
ignition switch 1 1, and data for the engine 
stoppage are recorded and held in the 
EPROM 23. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The data recorder for automobiles characterized by having a means to record the performance 
data of an automobile to the timing determined with these at least two combination while having a 
means to detect turning on and off of the vehicle speed of an automobile, an engine speed, or an ignition 
switch. 

[Claim 2] Said timing is a data recorder for automobiles according to claim 1 characterized by being at 
the stop time before an engine shutdown. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which records the performance data at 
the time of the abnormal occurrence of an automobile in detail about the data recorder for automobiles 
[0002] 

[Description of the Prior Art] As this kind of a data recorder for automobiles conventionally by 
mounting what is called an electronic system diagnostic circuit tester, connecting with a control unit, 
and setting this as automatic-recording mode At the time of the abnormal occurrence of the newest result 
of a nonconformity judging of a control unit, and an engine failure There are some on which the 
performance data of the automobile before and behind an abnormal occurrence was recorded 
automatically (refer to the Nissan Motor Co., Ltd. issuance "Nissan KONSARUTO electronic system 
diagnostic circuit tester operation manual engine editing" 27th page). Thereby, a cause of fault can be 
presumed with a sufficient probability from the data recorded at the time of failure. 
[0003] The conventional example is explained further in full detail. Although the control unit for engine 
control is constituted including CPU, RAM, EEPROM, and an I/O circuit, CPU and the electronic 
system diagnostic circuit tester which can do the data exchange by communication link are connected to 
this. In such a system, always CPU detects an engine speed, an accelerator opening, etc., and uses them 
for control, and also it records data on RAM. In this case, the field which records the data for for 20 
seconds is secured to RAM, and data are overwritten and recorded in a cycle of 20 seconds. 
[0004] And an engine speed is 20rpm. The data of the predetermined field in [ after recording data ] 
RAM are moved to the predetermined field of EEPROM until it judges it as an engine failure and 10 
seconds pass after an engine failure, when it becomes below. Thereby, as shown in drawing 7 , the data 
for [ before engine failure detection ] 10 seconds and for 10 seconds after engine failure detection are 
memorized in EEPROM. 

[0005] The detail of record actuation is as the program shown in the flow chart of drawing 8 . For this 
program, it performs repeatedly every 10msec(s) and each time and an engine speed are 20rpm. Whether 
it is the following performs an engine failure judging (S51), when it is not an engine failure, Flag 
FMEMO is set to 0 and an address counter N is counted up the back (S52) (S53). In addition, when N is 
set to 2000, it returns to 0 (S54, S55), and thereby, count-up to 0-1999 is repeated, and is made to 
perform. 

[0006] And the record data Dl - D10 are inputted (S56), and it writes in and records on NxlOth - the 
Nxl0+9th street in RAM corresponding to N which repeats even 0-1999 (S57). The value of Dl - D10 is 
an engine speed, or is engine-coolant water temperature. Thus, the data for for 20 seconds are always 
recorded by writing in in order during an engine revolution, overwriting the newest data to the 
predetermined field of RAM. 

[0007] When an engine failure is carried out, before it judges whether 10 seconds passed after the engine 
failure (S58) and 10 seconds pass it When record to the above-mentioned RAM is continued (S53-S57) 
and 10 seconds pass The data for for (S60) to 20 seconds are written in 0th - the 19999th street of read- 
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out and EEPROM from Oth - the 19999th street of RAM as FMEMO=l after the judgment (S59) of Flag 
FMEMO (S61). Moreover, similarly the value of the address counter N which shows the newest data 
location at this time is written in the 20000 or 200001st street of EEPROM (S62). After this, a power 
source becomes off by the judgment (S59) of Flag FMEMO. 

[0008] By doing in this way, storage maintenance of the thing for [ before an engine failure ] 10 seconds 
and for 10 seconds after an engine failure can be carried out about data Dl - D10 at EEPROM. And the 
data before and behind the engine failure which carried out storage maintenance can be transmitted by 
demand of an electronic system diagnostic circuit tester using communication facility. The above is the 
conventional example of the data recorder for automobiles. Although this example explained the case at 
the time of an engine failure, it is clear that the record maintenance of the engine failure can be similarly 
carried out as a time of failure generating. 
[0009] 

[Problem(s) to be Solved by the Invention] However, since it was not failure when a step on difference 
was carried out accidentally [ accelerator pedal / a brake pedal and ] and accident occurred by an 
operator's service abuse although it was recordable at the time of an engine failure and fault detection if 
it was in such a conventional data recorder for automobiles, data were not recorded, for this reason had 
the trouble that a cause could not be studied in case of accident. 

[0010] In such a case, since it is especially becoming a problem at the occurrence time of accident, the 
method which detects accident and carries out storage maintenance of the data is considered easily. And 
in order to carry this out, approaches, such as using the decision part of the air bag already 
commercialized, can be considered. However, now, in slight accident, it could not detect and the costs 
which this takes also had troubles, such as being high. 

[001 1] This invention aims at being able to record data by the high probability also in the case of a 
service abuse, and offering the cheap data recorder for automobiles in view of such a conventional 
trouble. 
[0012] 

[Means for Solving the Problem] For this reason, in the data recorder for automobiles, this invention is 
considered as the configuration which has a means to record the performance data of an automobile to 
the timing determined with these at least two combination while it has a means to detect turning on and 
off of the vehicle speed of an automobile, an engine speed, or an ignition switch, as shown in drawing 
I. 

[0013] Here, as for said timing, it is desirable to consider as the time of the stop before an engine 

shutdown. 

[0014] 

[Function] In this invention, when there is generally trouble of traffic after stopping a car and on-site 
preservation or during preservation at the time of the occurrence of accident, after putting away a car, it 
usually came out to once stop an engine and it paid its attention to a certain thing. Thus, it stops at the 
time of the occurrence of accident, and if there was accident when saying to reverse since the engine 
was usually stopped near the, it can be said that it is it at the about one - three stop time before an engine 
shutdown. 

[0015] So, in this invention, the time of the stop before an engine shutdown is detected, and it is made to 
carry out record maintenance of the data before and behind that with the vehicle speed, an engine speed, 
or at least two combination of turning on and off of an ignition switch. Although it is common to see the 
vehicle speed as an approach of detecting a stop, you may judge with a stop with an engine speed being 
below a predetermined value. 

[0016] Moreover, although it is common to detect the ON state of an ignition switch as an approach of 
detecting engine shutdown before, you may judge by the engine speed. Therefore, the vehicle speed, an 
engine speed, or at least two combination of turning on and off of an ignition switch determine the 
timing of data logging. 

[0017] By doing in this way, accident is detectable by the high probability in the limited memory size. 
[0018] 
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[Example] One example of this invention is explained below. The system chart of a data recorder is 
shown in drawing 2 . In addition, below taking the case of the data recorder to the control unit for engine 
control including electronic formula throttle control, it explains. 

[0019] In drawing 2 , closing motion actuation of the throttle valve 3 is carried out by the throttle 
actuator 2, the inhalation air content to an engine 1 is controlled, and the amount of fuel supply is 
controlled by the fuel injection valve 4. and the inhalation in an engine 1 ~ having ignition timing 
controlled, it is lit by the ignition plug 5 and gaseous mixture burns. Here, the throttle actuator 2, a fuel 
injection valve 4, and an ignition plug 5 are controlled by the signal from a control unit 20. 
[0020] The signal from the crank angle sensor 6 which detects an engine speed, the accelerator sensor 8 
which accelerator BEDARU 7 steps on and detects an angle (accelerator opening), the speed sensor 10 
which detects the vehicle speed from the output-shaft revolution of transmission 9, and an ignition 
switch 1 1 is inputted into the control unit 20 for this control. In addition, 12 in drawing shows car 
electric load. 

[0021] The control unit 20 is constituted including CPU21, RAM22, EEPROM23, the input circuit 24, 
and the output circuit 25. And the electronic system diagnostic circuit tester 30 is connected to a control 
unit 20, and this electronic system diagnostic circuit tester 30 can do the data exchange by 
communication link with CPU21. 

[0022] In such a system, always CPU21 detects an engine speed, an accelerator opening, etc., and uses 
them for control, and also it records data on RAM22. In this case, the field which records the data for for 
20 seconds is secured to RAM22, and data are overwritten and recorded in a cycle of 20 seconds. And 
the data in [ after recording data ] RAM22 are moved to EEPROM23 until it judges it as a stop and 10 
seconds pass after a stop, when the vehicle speed becomes 0 km/h. 

[0023] Moreover, an engine shutdown is judged with an ignition switch 1 1, and as shown in drawing 3 , 
storage maintenance of the data before and behind the stop of front [ an engine shutdown (ignition 
switch 1 1 OFF) ] 3 batch is carried out on EEPROM23. In addition, the field which records 10= 30 3x 
data for for 20 seconds (data for [ before a stop ] 10 seconds and for 10 seconds after a stop) as shown in 
drawing 4 is secured to EEPROM23, and the ten-piece record maintenance of the data before and behind 
the stop of front [ engine shutdown ] 3 batch shown in drawing 3 can be carried out. 
[0024] The detail of record actuation is as the program shown in the flow chart of drawing 5 and 
drawing 6 ( drawing 6 is a continuation of drawing 5 ). This program is performed repeatedly every 
10msec(s). Step 1 (it is described as SI in drawing.) In order to carry out record maintenance of the data 
fundamentally in it being the same as that of the following at the time of a stop, based on the signal from 
a speed sensor 10, it judges whether the vehicle speed is 0 km/h. In addition, you may judge with the 
time of a stop with an engine speed being below a predetermined value. 

[0025] When the vehicle speed is not 0 km/h, Flag FMEMO is set to 0 at step 2, and the address counter 
N for RAM is counted up at step 3 the back. In addition, when N is set to 2000, it returns to 0 (steps 4 
and 5), and thereby, count-up to 0-1999 is repeated, and is made to perform. And it writes in and records 
on NxlOth - the Nxl0+9th street in RAM corresponding to N which inputs the record data Dl - D10 at 
step 6, and repeats even 0-1999 at step 7. 

[0026] Thus, when the vehicle speed is larger than 0 km/h, the data for for 20 seconds are always 
recorded by writing in in order, overwriting the newest data to the predetermined field (the 0-1 9999th 
street) of RAM22. When the vehicle speed becomes 0 km/h, before it judges whether 10 seconds passed 
and 10 seconds pass it at step 8, steps 3-7 are performed and record to above-mentioned RAM22 is 
continued. 

[0027] After the judgment of the flag FMEMO in step 9, after setting after 10-second progress to 
FMEMO=l at step 10, it progresses to step 1 1 . At step 1 1, the value of the engine shutdown counter M 
which counts up for every engine shutdown by steps 20-22 later mentioned from the 600060 or 
600061st street (area for M storing of d rawing 4 ) of EEPROM23, and repeats even 0-9 is read. This 
counter M is used as an object for upper address assignment of EEPROM23. 

[0028] Next, the stop counter L is counted up at step 12. In addition, when L is set to 3, it returns to 0 
(steps 13 and 14), and thereby, count-up to 0-2 is repeated, and is made to perform. Therefore, this 
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counter L is counted up for every stop, and is used as an object for lower address assignment of 
EEPRPM23 [ 2 / 0-]. 

[0029] And at step 15, they are read-out and 23 EEPROMs x(Mx3+L) 20000 from 0th - the 19999th 
street of RAM22 about the record data for 20 seconds. Address -(Mx3+L) x20000+19999 It writes in an 
address. Moreover, at step 16, the value of the counter N which shows the newest data location is 
written in the 2nd [ 600000+(Mx3+L) x] 600000+(Mx3+L) x2+l street among the area for N storing of 
EEPROM23 (refer to drawing 4 ; the 600000-600059th street). 

[0030] Thereby, they are 23 EEPROMs x(Mx3) 20000 by L repeating even 0-2. Address -(Mx3+2) 
x20000+ 19999 It comes to be recorded on it, the data before and behind the stop of the three newest 
batches always being overwritten by the field of an address. Since it is FMEMO=l after this, it 
progresses to step 17 ( dr awi ng 6 ) from step 9. 

[0031] At step 17, when an ignition switch 1 1 judges whether it is ON and becomes off, it judges 
whether 10 seconds passed after off at step 18, and when 10 seconds pass, it progresses to step 19. That 
is, 10 seconds after an ignition switch 1 1 becomes off, an engine shutdown is detected because it is, and 
it progresses to step 19. In addition, an engine shutdown may be judged from an engine speed. 
[0032] In step 19, the value of the engine shutdown counter M is read from the 600060 or 600061st 
street of EEPROM23, and the value of the engine shutdown counter M is counted up at step 20. In 
addition, when M is set to 10, it returns to 0 (steps 21 and 22), and thereby, count-up to 0-9 is repeated, 
and is made to perform. At the following step 23 , the value of the counted-up engine shutdown counter 
M is written in the 600060 or 60006 1 st street of EEPROM23 . 

[0033] Thereby, record maintenance of the data before and behind the stop of the three newest batches is 
performed to another field of EEPROM23 at the time of the transit after the next start up. Thus, in this 
example, M can carry out [ by ] storage maintenance of the data for [ before and after a stop ] 20 
seconds of front [ engine shutdown ] 3 batch and a total of 30 batches altogether about transit of the ten 
batches till then, when taking the value to 0-9 and reading data in a service station. 
[0034] And it becomes a quite high probability that the data in case of accident are in this. 
[0035] 

[Effect of the Invention] The cheap data recorder for automobiles can be realized by enabling it to detect 
cheaply, without using the accident judgment function used for raising, an air bag, etc. in detection 
precision by using the vehicle speed, an engine speed, and two combination or more of an ignition 
switch in order to detect accident according to this invention, as explained above. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] As this kind of a data recorder for automobiles conventionally by 
mounting what is called an electronic system diagnostic circuit tester, connecting with a control unit, 
and setting this as automatic-recording mode At the time of the abnormal occurrence of the newest result 
of a nonconformity judging of a control unit, and an engine failure There are some on which the 
performance data of the automobile before and behind an abnormal occurrence was recorded 
automatically (refer to the Nissan Motor Co., Ltd. issuance "Nissan KONSARUTO electronic system 
diagnostic circuit tester operation manual engine editing" 27th page). Thereby, a cause of fault can be 
presumed with a sufficient probability from the data recorded at the time of failure. 
[0003] The conventional example is explained further in full detail. Although the control unit for engine 
control is constituted including CPU, RAM, EEPROM, and an I/O circuit, CPU and the electronic 
system diagnostic circuit tester which can do the data exchange by communication link are connected to 
this. In such a system, always CPU detects an engine speed, an accelerator opening, etc., and uses them 
for control, and also it records data on RAM. In this case, the field which records the data for for 20 
seconds is secured to RAM, and data are overwritten and recorded in a cycle of 20 seconds. 
[0004] And an engine speed is 20rpm. The data of the predetermined field in [ after recording data ] 
RAM are moved to the predetermined field of EEPROM until it judges it as an engine failure and 10 
seconds pass after an engine failure, when it becomes below. Thereby, as shown in drawing^ , the data 
for [ before engine failure detection ] 10 seconds and for 10 seconds after engine failure detection are 
memorized in EEPROM. 

[0005] The detail of record actuation is as the program shown in the flow chart of drawing 8 . For this 
program, it performs repeatedly every 10msec(s) and each time and an engine speed are 20rpm. Whether 
it is the following performs an engine failure judging (S51), when it is not an engine failure, Flag 
FMEMO is set to 0 and an address counter N is counted up the back (S52) (S53). In addition, when N is 
set to 2000, it returns to 0 (S54, S55), and thereby, count-up to 0-1999 is repeated, and is made to 
perform. 

[0006] And the record data Dl - D10 are inputted (S56), and it writes in and records on NxlOth - the 
Nxl0+9th street in RAM corresponding to N which repeats even 0-1999 (S57). The value of Dl - D10 is 
an engine speed, or is engine-coolant water temperature. Thus, the data for for 20 seconds are always 
recorded by writing in in order during an engine revolution, overwriting the newest data to the 
predetermined field of RAM. 

[0007] When an engine failure is carried out, before it judges whether 10 seconds passed after the engine 
failure (S58) and 10 seconds pass it When record to the above-mentioned RAM is continued (S53-S57) 
and 10 seconds pass The data for for (S60) to 20 seconds are written in 0th - the 19999th street of read- 
out and EEPROM from 0th - the 19999th street of RAM as FMEMO=l after the judgment (S59) of Flag 
FMEMO (S61). Moreover, similarly the value of the address counter N which shows the newest data 
location at this time is written in the 20000 or 200001st street of EEPROM (S62). After this, a power 
source becomes off by the judgment (S59) of Flag FMEMO. 

[0008] By doing in this way, storage maintenance of the thing for [ before an engine failure ] 10 seconds 
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and for 10 seconds after an engine failure can be carried out about data Dl - D10 at EEPROM. And the 
data before and behind the engine failure which carried out storage maintenance can be transmitted by 
demand of an electronic system diagnostic circuit tester using communication facility. The above is the 
conventional example of the data recorder for automobiles. Although this example explained the case at 
the time of an engine failure, it is clear that the record maintenance of the engine failure can be similarly 
carried out as a time of failure generating. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The cheap data recorder for automobiles can be realized by enabling it to detect 
cheaply, without using the accident judgment function used for raising, an air bag, etc. in detection 
precision by using the vehicle speed, an engine speed, and two combination or more of an ignition 
switch in order to detect accident according to this invention, as explained above. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, since it was not failure when a step on difference 
was carried out accidentally [ accelerator pedal / a brake pedal and ] and accident occurred by an 
operator's service abuse although it was recordable at the time of an engine failure and fault detection if 
it was in such a conventional data recorder for automobiles, data were not recorded, for this reason had 
the trouble that a cause could not be studied in case of accident. 

[0010] In such a case, since it is especially becoming a problem at the occurrence time of accident, the 
method which detects accident and carries out storage maintenance of the data is considered easily. And 
in order to carry this out, approaches, such as using the decision part of the air bag already 
commercialized, can be considered. However, now, in slight accident, it could not detect and the costs 
which this takes also had troubles, such as being high. 

[001 1] This invention aims at being able to record data by the high probability also in the case of a 
service abuse, and offering the cheap data recorder for automobiles in view of such a conventional 
trouble. 
[0012] 
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MEANS 



[Means for Solving the Problem] For this reason, in the data recorder for automobiles, this invention is 
considered as the configuration which has a means to record the performance data of an automobile to 
the timing determined with these at least two combination while it has a means to detect turning on and 
off of the vehicle speed of an automobile, an engine speed, or an ignition switch, as shown in drawing 
1. 

[0013] Here, as for said timing, it is desirable to consider as the time of the stop before an engine 
shutdown. 
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OPERATION 



[Function] In this invention, when there is generally trouble of traffic after stopping a car and on-site 
preservation or during preservation at the time of the occurrence of accident, after putting away a car, it 
usually came out to once stop an engine and it paid its attention to a certain thing. Thus, it stops at the 
time of the occurrence of accident, and if there was accident when saying to reverse since the engine 
was usually stopped near the, it can be said that it is it at the about one - three stop time before an engine 
shutdown. 

[0015] So, in this invention, the time of the stop before an engine shutdown is detected, and it is made to 
carry out record maintenance of the data before and behind that with the vehicle speed, an engine speed, 
or at least two combination of turning on and off of an ignition switch. Although it is common to see the 
vehicle speed as an approach of detecting a stop, you may judge with a stop with an engine speed being 
below a predetermined value. 

[0016] Moreover, although it is common to detect the ON state of an ignition switch as an approach of 
detecting engine shutdown before, you may judge by the engine speed. Therefore, the vehicle speed, an 
engine speed, or at least two combination of turning on and off of an ignition switch determine the 
timing of data logging. 

[0017] By doing in this way, accident is detectable by the high probability in the limited memory size. 
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EXAMPLE 



[Example] One example of this invention is explained below. The system chart of a data recorder is 
shown in drawing 2 . In addition, below taking the case of the data recorder to the control unit for engine 
control including electronic formula throttle control, it explains. 

[0019] In drawing 2 , closing motion actuation of the throttle valve 3 is carried out by the throttle 
actuator 2, the inhalation air content to an engine 1 is controlled, and the amount of fuel supply is 
controlled by the fuel injection valve 4. and the inhalation in an engine 1 - having ignition timing 
controlled, it is lit by the ignition plug 5 and gaseous mixture burns. Here, the throttle actuator 2, a fuel 
injection valve 4, and an ignition plug 5 are controlled by the signal from a control unit 20. 
[0020] The signal from the crank angle sensor 6 which detects an engine speed, the accelerator sensor 8 
which accelerator BEDARU 7 steps on and detects an angle (accelerator opening), the speed sensor 10 
which detects the vehicle speed from the output-shaft revolution of transmission 9, and an ignition 
switch 1 1 is inputted into the control unit 20 for this control. In addition, 12 in drawing shows car 
electric load. 

[0021] The control unit 20 is constituted including CPU21, RAM22, EEPROM23, the input circuit 24, 
and the output circuit 25. And the electronic system diagnostic circuit tester 30 is connected to a control 
unit 20, and this electronic system diagnostic circuit tester 30 can do the data exchange by 
communication link with CPU21 . 

[0022] In such a system, always CPU21 detects an engine speed, an accelerator opening, etc., and uses 
them for control, and also it records data on RAM22. In this case, the field which records the data for for 
20 seconds is secured to RAM22, and data are overwritten and recorded in a cycle of 20 seconds. And 
the data in [ after recording data ] RAM22 are moved to EEPROM23 until it judges it as a stop and 10 
seconds pass after a stop, when the vehicle speed becomes 0 km/h. 

[0023] Moreover, an engine shutdown is judged with an ignition switch 11, and as shown in drawing 3 , 
storage maintenance of the data before and behind the stop of front [ an engine shutdown (ignition 
switch 1 1 OFF) ] 3 batch is carried out on EEPROM23. In addition, the field which records 10= 30 3x 
data for for 20 seconds (data for [ before a stop ] 10 seconds and for 10 seconds after a stop) as shown in 
drawing 4 is secured to EEPROM23, and the ten-piece record maintenance of the data before and behind 
the stop of front [ engine shutdown ] 3 batch shown in drawing 3 can be carried out. 
[0024] The detail of record actuation is as the program shown in the flow chart of drawing 5 and 
drawing 6 ( drawing 6 is a continuation of drawing 5 ). This program is performed repeatedly every 
10msec(s). Step 1 (it is described as SI in drawing.) In order to carry out record maintenance of the data 
fundamentally in it being the same as that of the following at the time of a stop, based on the signal from 
a speed sensor 10, it judges whether the vehicle speed is 0 km/h. In addition, you may judge with the 
time of a stop with an engine speed being below a predetermined value. 

[0025] When the vehicle speed is not 0 km/h, Flag FMEMO is set to 0 at step 2, and the address counter 
N for RAM is counted up at step 3 the back. In addition, when N is set to 2000, it returns to 0 (steps 4 
and 5), and thereby, count-up to 0-1999 is repeated, and is made to perform. And it writes in and records 
on NxlOth - the Nxl0+9th street in RAM corresponding to N which inputs the record data Dl - D10 at 
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step 6, and repeats even 0-1999 at step 7. 

[0026] Thus, when the vehicle speed is larger than 0 km/h, the data for for 20 seconds are always 
recorded by writing in in order, overwriting the newest data to the predetermined field (the 0-1 9999th 
street) of RAM22. When the vehicle speed becomes 0 km/h, before it judges whether 10 seconds passed 
and 10 seconds pass it at step 8, steps 3-7 are performed and record to above-mentioned RAM22 is 
continued. 

[0027] After the judgment of the flag FMEMO in step 9, after setting after 10-second progress to 
FMEMO=l at step 10, it progresses to step 1 1. At step 1 1, the value of the engine shutdown count er M 
which counts up for every engine shutdown by st eps 20-22. jatei mentioned jrum iLc ,>u"060 or 
600061st street (area for M storing of drawing 4) of EEPROM23. and repeats even 0-9 is read . This 
counter M is used as an object for upper address assignment of EEPROM23 . 

[0028| New ' i< stop counte r L is ou ited up a1 tep 12. In addition, when L is set to 3, it returns to 0 
(steps 13 and 14). and thereby, count-up to 0-2 is repeated, and i< 'i m o_perf u I refor e. this 
countci L is counted up foi ever} slop, and is used as an object foi lower address assignment of 
EEPRPM 23 [2/ 0- ]. 

[0029] And at step 15, they are read-out and 23 EEPROMs x(Mx3+L) 20000 from 0th - the 19999th 
street of RAM22 about the record data for 20 seconds. Address -(Mx3+L) x20000+19999 It writes in an 
address. Moreover, at step 16, the value of the counter N which shows the newest data location is 
written in the 2nd [ 600000+(Mx3+L) x] 600000+(Mx3+L) x2+l street among the area for N storing of 
EEPROM23 (refer to drawing 4 ; the 600000-600059th street). 

[0030] Thereby, they are 23 EEPROMs x(Mx3) 20000 by L repeating even 0-2. Address -(Mx3+2) 
x20000+ 19999 It comes to be recorded on it, the data before and behind the stop of the three newest 
batches always being overwritten by the field of an address. Since it is FMEMO 1 after this, it 
progresses to step 17 ( drawing 6 ) from step 9. 

[0031] At step 17, when an ignition switch 1 1 judges whether it is ON and becomes off, it judges 
whether 10 seconds passed after off at step 18, and when 10 seconds pass, it progresses to step 19. That 
is, 10 seconds after an ignition switch 1 1 becomes off, an engine shutdown is detected because it is, and 
it progresses to step 19. In addition, an engine shutdown may be judged from an engine speed. 
[0032] In step 19, the value of the engine shutdown counter M is read from the 600060 or 600061st 
street of EEPROM23, and the value of the engine shutdown counter M is counted up at step 20. In 
addition, when M is set to 10, it returns to 0 (steps 21 and 22), and thereby, count-up to 0-9 is repeated, 
and is made to perform. At the following step 23 , the value of the counted-up engine shutdown counter 
M is written in the 600060 or 60006 1 st street of EEPROM23 . 

[0033] Thereby, record maintenance of the data before and behind the stop of the three newest batches is 
performed to another field of EEPROM23 at the time of the transit after the next start up. Thus, in this 
example, M can carry out [ by ] storage maintenance of the data for [ before and after a stop ] 20 
seconds of front [ engine shutdown ] 3 batch and a total of 30 batches altogether about transit of the ten 
batches till then, when taking the value to 0-9 and reading data in a service station. 
[0034] And it becomes a quite high probability that the data in case of accident are in this. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The functional block diagram showing the configuration of this invention 

[D raw in g 2] The system chart of the data recorder in which one example of this invention is shown 

[Drawing 3] The timing chart of data logging of an example same as the above 

[Drawing 4] Drawing showing the EEPROM record section of an example same as the above 

[Drawing 5] The flow chart of an example same as the above (the 1) 

[Dr aw ing 6] The flow chart of an example same as the above (the 2) 

[Drawing 7] The timing chart of data logging showing the conventional example 

[Drawing 8] The flow chart of the conventional example same as the above 

[Description of Notations] 

I Engine 

6 Crank Angle Sensor 
10 Speed Sensor 

I I Ignition Switch 

20 Control Unit 

21 CPU 

22 RAM 

23 EEPROM 

30 Electronic System Diagnostic Circuit Tester 
[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 6] 
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